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HISTORICAL 
The addition of organosiliconhydrides to olefins has been of 
"' laboratory and industrial importance for twenty-five years. Literally 
hundreds of examples may be cited describing reactions of organosilicon- 
hydrides with a wide spectrum of olefinic compounds. 
These reactions have been conducted in either the catalyzed or 
uncatalyzed state. (1) While the reactions may be forced under the 
influence of heat and pressure, they are more economically and prac- 
tically carried out in the presence of catalysts. Catalysts encompass 
a wide variety of materials including peroxides, tertiary bases, metals, 
metal salts, U.V light, and gamma radiation. (2) 
Earliest efforts in this field (15) were investigatitjns of the 
addition of organosiliconhydrides to simple olefins such as ethylene, 
l~octene and styrene. 
chain processes occur u.v. 
1. Cl3SiH )Cl3Si· + ·H 
In the presence of free radical initiators, 
which are described by the following scheme: 
2. ClsSi· + CH2=CH2----t)ClsSiCH2CH2· 
As in most free radical reactions propagation and chain transfer 
processes are evident: 
3. Cl3SiCH2CH2· + C~2=CH2~Cl3Si-CH2-CH2-CH2-CH2· etc. 
4. Cl3Si(CH2-CH2)0 + HSiCls~ClsSi(CH2-CH2)n H + ClsSi· 
Silyl radicals, however, are considered efficient chain transfer 
agents (2) resulting in high yields of the 1:1 addition product. 
Some low polymers, chain stopped with silicon groups are none the 
less obtained. Such telomerization processes are even more pro- 
nounced in the thermal additions of siliconhydrides to olefins. (4) 
In addition to reactions involving free radical mechanisms, 
significant effort has been devoted to additions reflecting ionic 
character. (5) Catalysts displaying diverse compositions promote 
addition ·via ionic mechanisms. Metals such as platinum and palladium 
deposited on carbon black, chloroplatinic acid (H2PtCla), platinum- 
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olefin complexes and ruthenium chloride prove satisfactory. Tertiary 
organic bases such as triethylamine and pyridine in benzene are known 
to be effective. 
By far, the most effective of the catalysts mentioned is chloro- 
platinic acid. The nature of the platinum catalyzed addition process 
is recognized to be complex, although considered primarily ionic in 
g+ s- 
nature. The ~Si-H bond is polarized (7Si-H ), leading to addition 
similar to ionic additions of hydrogen halides. 
S:f- S- ( ) H2PtCls . 5. Cl3Si.-H + CH2==CH CH2 CHs ) ClsSi.CH2-CH2-CH2-CH3 
Presumably, nucloophilic attack by the hydride ion upon the olefin is 
the mechanism of addition. The hydride ion proceeds to the carbon 
of lowest electron density. This has been demonstrated by addition 
to double bond systems conjugated with electron withdrawing groups: 
0 R~ Si 0 
II I ii ) 
6. CH2=CH-C-O.-CH3 + R3SiH-·--)CHs-CH-C-O-CHs (.t 
Additions conducted under the influence of chloroplatinic acid 
are unique in that they do not promote polymerization of the olefin 
compounds. Thus, simple 1,1 addition compounds may be obtained. 
Such reactions may also be conducted in the presence of oxidation 
inhibitors according to literature reports. (6) Some exceptions to 
this aspect have been uncovered in the course of our laboratory work 
and will be discussed later in this thesis, 
Silicon hydrides react readily with systems oth~r than those of 
an olefinic nature. To better understand the nature of organosilicon 
hydrides, it appears useful to·briefly discuss these related reactions. 
Of particular interest to our efforts is a review (16) of reactions 
of silicon hydrides with carbonyls and materials containing an active 
hydrogen (alcohols and water). 
0 
II 
7. CHs-C-CHs 
R 
/ 
H2PtCle p-si-R 
+ R3SiH }CH3-C 'R 
H.'cHs 
(7) 
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8. 
9. 
RsSiH -t: 
R3SiH + 
H2PtCle 
CH30H ) R3Si-O-CH3 + H2 
HOH ) R3Si-OH + H2 
further evidence of reaction with active hydrogen is demonstrated 
by the interaction 6f organosiliconhydrides with silanols: 
10. R3SiH + R3Si-OH ) RsSi-0-Si-Rs + H2 
Such reactions are more effectively catalyzed by tin esters (Sn++). 
Reasons for the enhanced effectiveness of tin in silanol-containing 
systems cannot be attributed to the tin alone. It is suspected from 
earlier work conducted by the author that the silanol-condensing 
ability of the tin promotes the formation of water which is extremely 
capable of reaction with the hydride. Evidence also exists for the 
direct interaction of silanols with hydrides. (2) 
The silicon-hydrogen bond is most susceptible to base attack. 
IndeedJ hydride content may be determined quantitatively via titration 
(16) with potassium hydroxide and measurement of hydrogen gas evolu- 
tion. 
The mode of base atta,ck upon silicon hydrides is unique in that 
it may not necessarily involve backside attack. Strong evidence for 
flank attack is demonstrated by study of bridgehead silicon ~eactions. 
H20-1 CI) 
CH30H 9i 
OH 
11. CI) 
Si 
I 
H 
+ KOH 
R.ates of reactions for such compounds exceed that observed with 
trialkyl silanes. Since the bridgehead structure prohibits approach 
of the attacking ion from the rear j only flank attack is available. 
The nature of the attack makes it appear probable that the cl-orbitals 
of silicop are used during substitution. Ea.born _(17) stresses in his re- 
v· lew that the existence of a pentacovalent intermediate has yet to 
be Proved. He does connnent, however, that the existence of such a 
Species is bbl pro a .eo In summary, a unique difference between the 
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chemistry of carbon and silicon is noted. Unlike nucleophilic •. attack upon carbon, the approach of a nucleophile and departure 
of a substituent may reflect an angle less than 180°C. As a 
result, silicon demonstrates an order of reactivity unheard of 
with carbons involved in identical geometric structures. 
The effects of substituents upon hydride reactivity is for 
the most part in conformity with theoretical predictions. As the 
molecular weight of alkyl group substituents grows, the reactivity 
of the hydride decreases. This is associated with two separate 
effects. The steric effect of increasingly larger groups con- 
tributes to reduced rates of reaction. Also, though to a .lesser 
degree, the increasing electron contributing.nature of the larger 
alkyl groups reduces the reactivity of silicon. Nucleophilic 
attack upon silicon is considered to be the nmain driving force 
in reactions of silicon. It therefore seems evident that sub- 
stituents which contribute greater electron density to the silicon 
Will reduce reactivity. In many aspects the reactivity of silicon 
hydride systems resembles that of organic molecules. As an example, 
substitue.nt effects are quantitatively in accord with the substituent 
Hammett Gr constants. ( 18) 
In order to provide a broader understanding o! organosil.icon- 
hydride reactions, some comment should be offered on the reaction 
of hydrides with inorganic compositions. As an example, reaction 
With halides is considered. The hydrogen atoms of organosilicon 
hydrides are known to be readily replaceable by halogens. Such 
reactions proceed vigorously even in the dark. Though the rates 
of reaction decrease with increasiug atomic weight of the halogen, 
even iodine reacts at a very rapid rate. Indeed, rate and equili- 
brium are so favorable that titration with iodine has been used 
as a method to quantitatively determine silicon-H bonds. (19) 
These reactions require no catalyst and may be controlled to 
effect partial as well as complete substitution. 
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Silicon hydrides react with silver salts (aqueous-organic 
media) to pre~ipitate silver and evolve hydrogen gas. The same 
is true for copper thougn copper hydride is sometimes obtained. 
The attack is presumed to be an electrophilic attack upon the 
hydrogen to give silver hydride, which decomposes to initiate 
a chain process: 
12. AgC104 + RsSiH-----7R3SiCl4 + AgH 
13. AgH~Ag + H· 
14. R3SiH + 0H~RsSi· + H2 
Similarities between this sequence and reactions studied in this 
effort using platinum salts will be discussed. 
As a last class of reactions, the author would like to briefly 
mention disproportionation reactions. (20) Disproportionation pro- 
ceeds readily in the presence of small amounts of sodium ethoxide. 
15. 3C2H5 SiH ( OEt) 2 -7 C2H5 SiH3 + 2C2Hs Si ( OEt )s 
Such reactions are also catalyzed by aluminum halides and al.kyl- 
e yanamides . 
In review, one observes the reactivity of organosiliconhydrides 
to be ex.tensive. Reactions with active hydrogens, carbonyls, olefins, 
halides and metal salts have been reported as significant. Further, 
the mode of reaction has been classified predominantly as either 
nucleophilic attack upon the silicon or electrophilic attack on 
the hydrogen. Substituent effects are generally in excellent agree- 
ment with theoretical considerations. 
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§XPERIMENTAL 
freparation of Organo!.f.liconhydride Intermediates 
I. Phenyldimethylsilane 
A two liter flask was equipped with a stirrer, addition £unnel 
and a reflux condenser. A calcium sulfate drying tube was connected 
to the condenser exhaust. 350 cc. of 3.0M phenylmagnesiumbromide* 
dissolved in diethyl ether were placed in the vessel. A 50% solution 
of dimethylchlorosilane**dissolved in et)lyl ether (93 gms.of chloro- 
s i lane) Q..O moles) was slowly added to the Gr ignard. The addition 
rate was adjusted to maintain constant reflux. When reaction was 
complete the liquid phase was separated from the salts and a careful 
distillation performed. A product was separa~ed at l56°C. comprising 
the major cut of the distillation (61 gms.) , The yield was measured 
at 45% based bn chlorosilane. Product boiling point, refractive 
index (:JD 25 °Co 1. 4995) and infrared spectra agree nicely with phenyl- 
dimethylsilane literature references (8). 
II. Triethylsilane 
A three liter flask was equipped with a stirrer, condenser 
and addition funnel. 2.40 moles of ethylmagnesium bromide were 
Placed in the vessel. 108 gms. (0.80 moles) of trichlorosilane 
Were added slowly as a 50% ethyl ether solution to the Grignard. 
Reflux was .maintained throughout the addition. When reaction was 
complete the insoluble salts were separated from the liquid phase. 
Salt removal in this experiment differed from the technique used 
in Experiment I. Instead of filtering, the entire reaction mix- 
ture was washed with distilled water containing a small amount of 
acetic acid. This wash served to solubilize the magnesium salts 
and facilitate their removal. It further hydrolyzed contaminant 
chlorosilanes which were found to cause product· separation problems 
Co. 
*All Grignard reage·nts were obtained from Arapahoe Chemical~ Boulder, Colo. 
**All chlorosilanes were supplied by G. E. Silicone Products.Dept. 
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due to az~otropic distillation. A major distillation fraction was 
collected at .. l08.5°C/755 rrm. The yield of product was 35 gms. or 
38% based on chlorosilane. Its boiling point and I.R. spectra 
agreed well with literature values (9). 
III. Tetramethyldisiloxane 
A three liter flask was equipped with a stirrer, reflux con- 
denser, heating mantle and addition funnel. One liter of distilled 
water was placed in the vessel. 188 grams of dimethylchlorosilane 
dissolved in 200 gms. of toluene was added slowly to the distilled 
Water. The temperature was observed to rise from 25°C. to 65°c. 
during the course of addition. This temperature rise was attributed 
principally to solvation of HCl formed during the hydrolysis step. 
When addition was complete, the reaction mixture was heated to re- 
flux (107°c.) for three hours. The purpose of this reflux step was 
to promote complete condensation of silanols and thus maximize 
Yields of the disiloxane. The reaction mixture was washed once 
With distilled water and fractionated on a Todd distillation column. 
A product was separated at 72°c. 200 grams of this material was 
isolated comprising a yield of 78%. Elemental analysis (% H = 1.49) 
and infrared spectra agreed well with calculated values and refer- 
ence spectra. 
~talyzed Reactions of Organosiliconhydrides and alpha b,eta Un- 
~turated Ketones. 
IV· Benzo uinone and Phen- ldimeth ls'ilane H2PtCle 
Benzoquinone was purified by vacuum sublimation. 19.l gms. 
(0.177 moles) of the quinone was placed in a three neck 500 cc. flask. 
150 grns. of toluene was added to· the pot and the mixture heated until 
complete solution was observed (reflux). At this point, 24.0 gms. of 
Phenyldimethylsilane was added to the solution. The reaction vessel 
Was wrapped with glass wool to exclude light and the platinum catalyst 
added. The catalyst was added as a .01 molar solution chloroplatinic 
acid dissolved in isopropyl alcohol. Platinum added in this manner 
~as 5 x 10-s moles. The reaction mixture was maintained at reflux 
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for six hours.~ When cooled to room temperature, several interesting 
observations were made. A dark precipitate had settled from solu- 
tion. This precipitate was subsequently identified as quinhydrone. 
An infrared check of the unreacted and reacted mixtures provided 
conclusive evidence that reaction had proceeded. A distillation 
sequence was run on the mixture after filtering away the insoluble 
byproducts. The principle interaction product of the organo silane 
and benzoquinone was found to be .high boiling. A molecular dis- 
tillation was performed and a product isolated at lo5°C/5.o x 10-5 M.M. 
Examination of the infrared spectra lead to postulation of the struc- 
~ .CH3 
~ -~i-0-~ - OH 
CHs - 
Carbon hydrogen analysis gave the following results. 
C, 69.05% H, 6.84% O, 12.71% Si, 11.58% Calculated: C, 68.90% 
ture 
H, 6.60% 0, 12.90% Si, 11.60% 
10 gms. of this product were separated from the reaction mixture 
and represented a 22% yield. While there was ample evidence of un- 
reacted benz oqu Lnone no evidence, as determined by I. R. absorption 
at 216oan - ~ of unreacted phenyl dimethyl silane was observed in the 
original r'eac t.Lon mixture. Since= SiH is known to absorb strongly 
in the region of 2160 its absence or presence, i.e. indication 
of =: Si-H reaction or no reaction, was determined by close observance 
of this absorption region. In all later references to Si-H reaction, 
the 2160 cm-i region will be the I.R. absorbance under discussion unless 
specifically otherwise designated. 
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Benzoquano~e and Phenyldimethylsilane (U.V. Light) 
A three neck flask (500 cc.) was equipped with a teflon covered 
magnetic stirrer, thermometer and reflux condenser. A quartz tube 
sealed at one end was placed in the flask such that it provided a 
seal for the third neck of the flask and reached into the flask to 
v. 
a point just above the magnetic stirrer. A U.V. tube (emitting 10 
watts at th~ (2537 A0 mercury line) was placed inside the quartz 
tube. 
At this point 19.1 gms , (0.177 moles) of benzoquinone was 
placed in the flask along with 24.0 gms. (0.177 moles) of phenyldi- 
methyl silane. 150 grams of isooctane were added and the mixture 
heated until all the quinone dissolved (reflux~ l02°C). The U.V. 
lamp was turned on emitting radiation outward from the center of 
the vessel beneath the surface of the liquid. The reaction mixture 
was retained at reflux for 24 hours, while the light source impinged 
Upon the reaction. The mixture was cooled to room temperature and 
examined via distillation and I. R. techniques for evidence of re- 
action. No evidence for reaction was found. 
A slight effect upon the benzoquinone was observed. A dark 
material was deposited on the upper walls of the quartz tube housing 
the U. V. lamp. This substance was later identified via I. R. as , 
Principally quinhydrone. 
VI. Triethylsilane and Benzoquinon~ (U.V. light) 
The apparatus and conditions for this experiment were .identical 
to those used in Experiment VI. 10.0 gms. of triethyl silane (0.086 
moles) and 4.75 gms. of benzoquinone (0.043 moles) were dissolved in 
250 gms. of isooctane and heated to reflux (102°C). The U.V. light 
Was impinged upon the reaction mixture at reflux for 24 hours. The 
mixture was cooled and investigated for evidence of reaction. Neither 
distillation or I.R. spectra indicated that any reaction had proceeded. 
Some Infrared spectra evidence of quinhydrone formation was observed. 
- 10 - 
VII. Phenyldimethylsilane and Benzoqu~none (U.V. light and mercury) 
A three ... neck flask (500 cc.) was equipped as .Ln experiments 
V and VI. In one of the necks an addition head was .inserted. This 
addition tube permitted the introduction of mercury vapour. Mercury 
vapour was introduced by blowing a stream of nitrogen gas over a 
heated mercury resevoir and entraining the nitrogen stream from the 
mercury r-es.evoLr beneath the surface of the liquid reaction phase. 
19.l gms. of benzoquinone and 24.0 gms. of phenyldimethyl- 
silane were dissolved in 250 gms, of isooctane and heated to reflux. 
Mercury vapour and U.V. light streamed through the reaction mixture 
for 24 hours. The reaction mixture was examined in the infrared 
for evidence of reaction. No evidence for reaction of the Si-H 
compound and only slight degradation of the benzoquinone was ob- 
served. Liquid mercury was observed in the reaction flask. 
VIII. Triethylsilane and Benzoquinone (U. V, light and mercury) 
Apparatus for this experiment was identical to that used in 
Experiment VII. 10.0 gms. (0.086 moles) of triethylsilane and 4.75 
gms. (0.043 moles) of benzoquinone were dissolved in 250 gms. of 
isooctane. The mixture was heated to reflux and treated with mercury 
Vapour and u. v. light for 24 hours. The mixture was cooled. Mercury 
Was observed on the walls of the reaction vessel and a slight conver- 
Sion of the quinone to quinhydrone was evident. I.R. spectra and 
distillation provided no evidence of further reaction. 
IX. Triethylsilane and Benzo uinone Peroxide catal zed 
4,75 gms. (0.043 moles) of benzoquinone and 10.0 gms. (0.086 
moles) of triethylsilane were placed in 100 grns. of toluene. 1.94 
gins. (0.08 moles) of benzoylperoxide were added to the mixture. 
The reactants were heated until a homogeneous solution was obtained 
at reflux (ll0°C.). Reflux was continued for five hours and the 
mixture was then cooled to room temperature. No evidence for con- 
sumption of Si-H was found. The I.R. spectra showed evidence of 
benzoic acid indicating decay of the peroxide. The benzoquinone 
showed qualitatively a high degree of conve:rcs:ion to quinhydrone in 
- 11 - 
this experiment . . X. Benzoquinol1'e and Phenyldimethylsilane (Peroxide Catalyzed) 
10.0 gms. (0.072 moles) of phenyldimethy1silane and 3.9 gms. 
(0.036 moles) of benzoquinone were dissolved in toluene (100 gms.). 
0.90 gms. of benzoylperoxide (0.04 moles) were added to the mixture. 
The mixture was heated to reflux for five hours. The reaction mix- 
ture was cooled and investigated for evidence of reaction~ Distilla- 
tion and infrared spectroscopy indicated that the Si-H bond was vir- 
tually untouched. As in Experiment IX, there was extensive evidence 
of relatively large. amounts of quinhydrone in the reaction vessel. 
XI. Benioquinone and Trichlorosila.ne (Peroxide Catalyz.ed) 
4. 75 gms. of benzoqui:none ( 0. 043m.oles) and 11. 60 gms .. of trichloro- 
Silane (0.086 moles) were dissolved in 100 gms. of toluene. 2.d gms. 
of benzoylperoxide (o.o86moles) were added and the mixture heated to 
reflux (ll0°C.). Heat was applied for five hours and the reaction.mixture 
cooled. No evidence of any reaction was observed in this experiment. 
Even the effects normally observed in regard to the benzoquinone 
(formation of quinhydrone) were absent in this experiment. Evidence 
for decomposition of the peroxide was found in the I. R. scan of the 
-mixed reaction products. As in all other experiments involving 
Peroxide catalysts, benzoic acid was evident after the refluxing step. 
XII. .:5-Butent-2-one and Phenyldimethylsilane (Peroxide Catalyze<;!) 
1.40 gms . (0.02 moles) of 3-buten -2-one (methylvinyl ketone) 
and 1. 36 gms. of phenyldimethylsilane ( O. 02 moles) were combined in 
a reaction tube equipped with a reflux condenser and thermometer. 
0 · 50 gms .. of benzoylperoxide were added to the reactant solution. A 
hom.ogeneous solution resulted. The tube was partially irrnnersed in 
an oil bath maintained at 110°c: The heating process was carried 
0ut for three hours. Upon initial heating, reflux was noted in 
the tube. This reflux gradually subsided and.the tube contents 
'Were observed to become more viscous. The mixture was cooled and 
e~amined for evidence of reaction. A carbon disulfide extraction 
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permitted sepa·ratiop of the mixture into two phases. A solid phase 
was pcecIp Lcatied and was subsequently identified as a polymer of 
methylvinyl ketone. A liquid phase was isolated and freed of carbon 
disulfide. The liquid was .identified as phenyldimethylsilane and was 
reclaimed almost quantitatively. No evidence was found for the inter- 
action of .the silane with the .ketone. 
XIII. Phenyldimethylsilane and Methylvinyl>·.Ketone (Azobisis.obutty-. 
ronitrile-Catalyzedl 
Reaction.XII was repeated using the same qu~ntities of reac .. 
tan ts. A substitution of azobisisobutyronitrile ( O. 20 gms. = o •. 02 
' ' moles) for benzoylper&ddeas the free radical catalyst was incorporated 
in this experiment. As in the p revLous experiment, a low molecular 
weight polymer of the ketone was obtained and the organosilane was 
. . 
recovered nearly quantitatively. 
XIV. Infrared Examination. _  of Purified and Crude (ACS reagent gra,de) 
m~thyl vinyl ketone for Carbonyl Absorption. 
Reagent grade methyl.vinyl .ketone was scanned in the region of 
5.0 to 6.5 microns: using thin films coated on NaCl plates. The scan .. 
ning instrument was a Perkin-Elmer Model 221.. A scan of the reactant 
ketone, as purchased, showed two carbonyl absorption bands at 5.6 and 
5.9 microns as well as a vinyl absorption band at 6.15 microns. 
A sample of this material was distilled and collected at 
72 .. 73°c. The distillate was examined in the same I.R. region. This 
scan showed only one carbonyl absorption at 5.9 microns with an en- 
hanced .vinyl absorption (relative to carbonyl) at 6 .15 microns. The 
distillate residue was fractionated with carbon disulfide.and scanned 
in the 5-6.5 micron range. The residue was a gumn1y like substance 
reflecting low polymer characteristics. It reflected only one car- 
bonyl absorption at 5. 6 microns and displayed no vinyl absorption. 
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XV. PhenyldimE[thylsil~e and Methyl vinyl _Ketone (H2PtC16 Catalyzed) 
1. 40 gms , (o"'. 02 moles) of methylvinyl ketone .and 1. 36 gms. 
(0.02 moles) of phenyldimethylsilane were mixed together in a re- 
action tube. 10-5 moles of chloroplatinic acid were added to the 
mixture as a solution of this catalyst in isopropyl alcohol. A slow 
evolution of gas was observed which abated after ten minutes. The 
mixture was then immersed in an oil bath and heated slowly. When 
the reactants reached 70°C., a sudden exothermic reaction was ob- 
served and the reaction mixture rose to 140°C. The mixture then 
slowly cooled to bath temperature at 70°C. The mixture was main- 
tained at 70°C. for three hours. Infrared analysis of the products 
demonstrated positive evidence of a reaction. The Si-H absorption 
band at 4.75 microns was absent when compared to the original un- 
catalyzed reaction mixture. Two carbonyl bands were observed at 
5. 6 and 5. 9 microns. No vinyl absorption was evident. 
To increase our understanding of this reaction, a second ex- 
periment was run duplicating the conditions and reactants of the 
first experiment but scaling up by a factor of ten. Thus 14.0 gms. 
of methyl.vinyl, ketone and 13. 6 gms . of phenyldimethylsilane were 
Placed in a reaction vessel equipped with a magnetic stirrer,reflux 
condenser, heating .mantle and thermometer. The mixture was again 
catalyzed with ch Lor op Lat Ln Lc acid and heated to 70°C. where a re- 
Peat of the exothermic sequence occurred. The reaction mixture 
~as distilled and a reaction product separated at 50-50.5 C/0.5 mm. 
Carbon hydrogen analysis gave the following results: C, 69. 70%, 
a, 8.85%., Si, 13.05%, ds.4o% (by Subtraction) 
' ) ' 
Cal cu lated: C s 69. 90%, H, 8. 83%, Si, 13. 52%, cj-r · 75% 
I. R. analysis displayed evidence supporting the proposed struc- 
ture with the exception that two carbonyl absorption bands were still 
in evidence. The product was further refined by passing a sample 
through vapour-phase chromatographic equ Lpmen t . The sample was in- 
troduced into a 24 inch column packed with finally divided firebrick 
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as the statiopary phase. The liquid phase was a low molecular weight 
silicone polymer*. 'fhe sample was passed through the column at 100°c. 
initial column temperature using a four degree per minute temperature 
increase gradient. A capillary tube was placed at the exhaust of the 
thermal conductivity gauge to collect fractions. 
The chromatograph was obtained by observing a. plot drawn by a 
millivolt recorder. This recorder was sensitive to changes in the 
thermal conductivity gauge caused by a carrier gas (helium) deliver- 
ing vapour fractions from the column. Two major fractions were iso- 
lated by the column. These prod.uc ts were subse.quently indicated by 
infrared to be the q & ~ addition adducts of methyl vinyl ketone and 
phenyl.dams.thyr sd Lane . 
XVI. Triethylsilane and Methylvinyl Ketone (H2PtC16 Catalyzed) 
12.4 gms. (0.107 moles) of triethylsilane and 7.50 gms. of 
methylvinyl ketone (0.107 moles) were placed in a reaction vessel 
equipped with a magnetic stirrerj thermometer, reflux condenser and 
heating mantle. The mixture was catalyzed with chloroplatinic acid 
(10-5 moles) and heated slowly to 75°C. At this temperature, a 
Spontaneous reaction took place raising the temperature to 125°C. 
Temperature rise and vigor of the reaction were not as great as 
that observed when phenyldimethylsilane was reacted with the ketone. 
The reaction was maintained at 75°C. for three hours. 
A vacuum distillation was performed and a major product flat 
obtained at 49.5 - 50°c/2.o mm. Carbon hydrqgen analysis was con- 
ducted with the following results: 
C 64.24%, H 11.83%, Si 14.98%, 
Calculated: C 64.30%, H 11.90%, 
0 8.95% 
Si 15.00%, 0 8.80% 
The I.R. spectra as in Experiment XV showed evidence of two 
isomeric adducts. V.P.C. was applied and the .isomers were separated. 
I. R. spectra of the frac.tions provided confirmation of two isomers via 
carbonyl separation when inspe.cted in the 5. 7-6. 0 micron absorbance region. 
*Obtained from G.E. Silicone Products Dept. 
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XV·II. Benzalace.tone and Phenyldimethylsilane (H2PtCle Catalyzed) 
2o05 gm.s. (0.015 moles) of phenyldimethylsilane and 2.20 gms. 
(0.015 moles) of benzal acetone were mixed together forming a homo- 
ge·neous solution. The reaction tube contents were catalyzed with 
chloropla.tinic acid ( 10-5 moles). The tube was immersed in an oil 
bath and temperature raised at a moderate race until reflux occurred 
at l65°c. The reac.tion m.ix.tur.e was retained at reflux. for five hours. 
After cooling~.the mixture was scanned in the infrared and 
examined for evidence of reac~ion. No changes were noted between 
the uncatalyzed mixt.ure and the catalyzed heated fraction. In par- 
ticular Si:..H absorption and vinyl absorption were undisturbed. 
·XVIII. Mesityl Oxide and Phe.nyldimethylsilane (H2PtC18 Catalyzed) 
0.015 gms. (0.015 moles) of mesityloxide and 2.05 gms. 
(0.015 moles) of phenyl dimethylsilane were placed in a reaction 
tube equipped with a condenser and thermometer. Chloroplatinic acid 
(lo-s moles) was added and the mixture heated to reflux _(135°C.). 
Reflux was continued for five hours through the use of an oil bath 
heat source. 
The reaction mixture was cooled to room temperature and 
examined via infrared techniques for evidence of reactio~~ Absorp- 
tion bands at 4.8 mtcrons (Si-HL 5.95 microns (carbonyl), and 6.15 
mi.cr'ons (vinyl) were undisturbed. In addition to this major absorp- 
tion band agreement, no other significant spectra differences were 
apparent. No evidence for reaction could be detected in this ex- 
periment" 
XIX. Mesityloxide and Tetramethyldisiloxane· (H2PtCle Catalyzed) 
1. o gms . ( O. oi moles) of m.esityloxide and 1. 34 gms. ( O. 01 
mo l es ) of tetramethyld.isilo.x.ane were placed in a reaction tube. 
The reaction mixture was catalyzed with chloroplatinic acid (10-5 
moles) and the tube immersed in an oil bath. The reaction mixture 
was heated to 80°C. and maints.ined at this temperature for five 
hours. 
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The mixture was cooled to room temperature and examined in 
the infrared fo r' evidence of reaction. Examination of critical 
absorption bands and general comparison of uncatalyzed and catalyzed 
solutions turned up no differences. No other evidence of reaction 
was detected. 
XX. Benzoquinone and Triethylsilane (H2PtCl6 Catalyzed) 
4.75 gms , (0.043 moles) of benzoquinone and 10 •. 0 gms. (0.086 
moles) of triethylsilane were placed in 100 gms. of toluene. Chloro- 
platinic acid was added (10-5 moles) and the reaction mixture heated 
to reflux (ll0°C.). A homogeneous solution resulted. The reflux 
step was continued for 5 hours. The reaction mixture was cooled to 
room temperature. 
The reaction mixture was distilled free of solvent and filtered 
free .o f insoluble material (residual benzoquinone and quinhydrone). 
The filtrate was examined in the infra.red for evidence of silicon 
phenyl bonds. The I. R. spectra. demonstrated no evidence for the 
formation of such bonds. Evidence supporting the presence of an 
i:l"""o;.1. ,r compound was observed. Strong absorption peaks were noted at 
920 cm-1 (aroxy linkage)J 835 cm-1 (para disubstituted phenyl ring) 
and 3400 cm" .i (OH stretching vibration). 
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DISCUSSION- 
The reaction of organosiliconhydrides with a wide spectrum of 
olefini¢ compounds has been extensively cited in the literature0 
The examples and references selected in the historical section of 
this paper represent only a portion of the total available. 
Curiously, the literature appears relatively devoid of !,"eactions 
involving conjugated.unsaturated systems and organosiliconhydrides. 
Because of the 'apparent absence of knowledge in this area, we selected 
it as one which might prove fru~tful. One report (10) was uncovered 
discussing the addition of organosiliconhydrides tocA_, () unsa urated 
acids and esters and making brief refereQce to the reaction of°' 
7 
t'7 unsaturated ketones with organosilanes. In t h L s k A D p wor, .. etrov 
and his associates (USSR Academy of Sciences) declare that the addi- 
tion of organosiliconhydrides. to a conjugated ketone is always 1,4. 
The results of our efforts were such as to preclude complete agree- 
ment with Petrov's conclusions. 
In order to study a reasonably wide range of variables, several 
organosiliconhydrides were prepared. The first of these was Qhenyl- 
dimethylsilane. Examination of molecular models indicated that steric 
factors were not too great to permit ready attack upon the silicon 
hydrogen bond. This material was easily prepared from readily avail- 
able intermediates in good yields, further recommending it for study. 
The phenyldimethylsilane suffered from one serious drawback. 
The fact that the silicon was already attached toa phenyl group 
precluded our ability to easily detect via infrared techniques the 
formation of new silicon phenyl bonds. In those instances where the 
study of benao qu.Lnone- reaction with organosiliconhydrides was of 
~nterest, one could not so simply detect (using only I. Ro) the forma- 
tion of new silicon phenyl bonds due to interaction with the quinone 
ring. To resolve this problem, triethylsilane was prepared. If the 
quinone ring were to react with the silane in this instance, the for- 
mation of a silicon phenyl bond would be readily detectable via the 
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appearance of. a strong sharp absorption a_t 1425 ·cm -i. The prepara- 
tion of this intermediate via Grignard techniques lead to yields 
which were relatively poor (35%)o It was subsequently discovered 
that yields could be improved by altering techniques to separate 
the magnesium salts from the reaction mixture. The initial process 
o~ filtering.caused a significant loss of product due to filtercake 
holdup. To circumvent this problem, it was found possible to wash 
the entire mixture with a dilute solution of acetic acid. The acid 
served to solubilize the magnesium salts and preserve the stability 
of the silicon hydrogen bond in aqueous media. It is well known that 
silicon hydrogen bonds are significantly more stable i'n acidic media 
than in bas Lc , This fact proved most useful. The ether solution of 
the product separated nicely from the aqueous phase and resulted in 
a final yield of l+4% after disti,l.lation. 
The overall yield of this silane was none the less significantly 
less than that obtained when phenyldimethylsilane was prepared, From 
molecular model considerations and yield measurements, it was evident 
that the silicon hydrogen bond is more hindered in this trialkyl silane 
than in the phenyldimethylsilane. 
In order to obviate these steric factors, a third organosilane 
intermediate was prepared, This material was difunctional with re- 
spect to siliconhydride composition. The material, tetramethyldi- 
siloxane, was prepared via hydrolysis techniques in excellent yields 
(80%), A molecular model examination of this organosilane demonstrated 
excellent spacial availability of the Si-H bond. In experiments where 
the ability of the alkyl and alkyl-aryl silanes to react was considered 
marginal, the tetramethyl derivative was used to determine possible 
lack of reactivity caused by steric factors, 
The first sequence of reactions attempted involved the study of 
benzoquinone with phenyldimethylsila.ne. The qufnone structure his- 
torically has been considered as an~, n unsaturated ketone in the 
form of two structures joined back to back to form the ring struc- 
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0 / /Cr / 8 
In a sense, it may be considered as a special case of a two-fold 
~,~unsaturated ketone. The results of our efforts indicate that 
its behavior differs from classical~,~ unsaturated ketones when re- 
acted with organosiliconhydridesa To illustrate this point, one may 
consider Experiment IV reported earlier in this paper. In this in- 
stance equal molar quantities of benzoquinone and phenyldimethylsilane 
were combined in the presence of the platinum catalyst (H2PtC16). 
Toluene was required to establish a homogeneous solution. No study 
was made of possible reaction directing effects of the solvent. 
The principle reaction product was an aroxysilane postulated to 
have the following structure~ 
(0 ~}:o-Q-oH 
~ CHs 
Thus.? the reaction was probably one of 1.94 or 1.96 addition, with the 
Si going to the electronegative oxygen of the carbonyla Several 
pieces of data were used to support this conclusion. Carbon hydrogen 
analysis supported the empirical postulated composition. I. Ra inter- 
pretation (Spectrum 1) further supported the proposed structure. An 
absorption band at 3400 cm~1 would appear to provide strong evidence 
for the presence of Olla Absorption in the region of 920 cm.-1 supports 
the argument for an aroxy linkage. A sharp absorption at 8?5 cm.-1 
indicates the presence of a para disub~tituted aromatic ring. The ab- 
sorption bands expected to confirm the presence of a silane group are 
consistently in ·evidence. We observe a sharp absorption at 1425 cm.-1 
indicating the presence of silicon phenyl bonds. Also present is a 
sharp ?bsorption band at 1250 cma-1 providing strong evidence for the 
presence of silicou methyl bands. 
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While the a~ove data appeared to provide reasonably conclusive 
evidence for the route of reaction IV, some concern was felt for 
products which might go undetected by our analytical techniques. 
To resolve this difficulty, a second reaction was conducted (XX). 
The conditions of Experiment IV were-retained but the organosilane 
was -changed to triethylsilane. This organosilane was introduced at 
the same molar concentration levels that phenyldimethylsilane was. 
A reaction proceeded as evidenced by IoRo spectral analysis. I.R. 
spectra again indicated that an aroxysilane was prepared with addi- 
tion proceeding 1,4 or 1~6. The significant aspect of this reaction 
was the fact that no evidence was found for the formation of silicon 
phenyl bonds. Thus it appears that the unsaturated ring is not 
attacked by the ~Si+ ion but rather that attack is preferred at the 
carbonyl. 
One further interesting aspect of this sequence of reactions 
was the formation of quinhydrone. This dark substance pervaded 
nearly all the reactions which were conducted using benzoquinone. 
The material was identified by comparing .its spectrum to that of 
the known substanceo It would appear that the quinone is easily 
reduced under our reaction conditions. The strong reducing nature 
of silicon hydrides could be a contributing factor in this result. 
Experiments V through VIII may be discuss~d as a related block. 
In all instances, the conditions were nearly identical. Variations 
in the organosiliconhydride provided the major differences. The 
principle objective of this sequence was to promote reaction through 
the use of ultraviolet light. Conditions were to the best of our 
knowledge optimum with respect to promoting reaction - except for 
perhaps far greater light intensityo Isooctane was used as a sol- 
vent for the reactants because of its well known transparency to 
U.V0 light. The light source was immersed well into the solution 
to insure the travel of light through the mixture. When the UoV. 
light was observed to have no effect upon the system, mercury vapour 
was introduced to act as a sensitizing agent ( 11) 0 Ea.born reports 
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in his text that the use of mercury had produced reaction between 
ethylene and orga~osilaneso The mercury is postulated to promote 
dissociation of the organosilane which normally does _not absorb U.V. 
light. However, in our experiments> no positive effect was observed 
when mercury and U.Vo light were used. There was little doubt re- 
garding the introduction of mercury vapour into the reaction vessel 
since liquid mercury was found in the flask after the cycle was com- 
pleted. Heating of the mixture did not help. In summary~ we found 
the quinone systems resistant to reaction with organosilanes in the 
presence of UaVo light and UaVo light in combination with mercury 
vapour. As in the earlier block of experiments, a significant quan- 
tity of 1 quJim.li'.1.ydr10ne was found in the reaction vessel. 
This resistance to reaction with organosilanes was considered 
to be most curious since quinones are normally considered to be 
reactive substances often undergoing reactions which more.classical 
cA, (?unsaturated ketones will not. A further evidence of this curious 
unreactive nature associated with the quinone structure was found 
when free radical catalysts were employed. 
In this sequence of reactions, IX through XIII free radical 
catalysts such as benzoylperoxide and azobisisobutyronitrile were 
used to promote reaction between the organosilane and the unsaturated 
systems. One significant difference to be noted in this block of 
work is that for the first time, we deviated from the quinone system 
to look at a linear ketone with conjugated unsaturation. This aspect 
proved to be of significance. 
As in the block of experiments· using U.V. light, the benzoquinone 
and organosilanes proved to be resistant to reaction in the presence 
of the free radical generating agents, The catalysts selected were 
known to be active ~ithin the temperature range used to promote re- 
action. Benzoylperoxide is known to decompose rapidly at ll0°Co to 
give free radicals. Azobisisobutyronitrile decomposes at even faster 
rate at these temperatures" Spectral evidence was conclusive in the 
case of benzoylperoxide decomposition since benzoic acid.was isolated 
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from the reaction mixtureo . 
Early in tne use of the free radical agents, it was feared 
that the quantity of catalyst employed was too little to be 
effective and thus would not promote reaction. In later efforts, 
the quantity of catalyst was raised from 1 mole percent to equal 
molarity with the reactants" This procedure did not promote re- 
action. 
The solvent was suspected for its free radical capture capa- 
bilities. To circumvent this problem, the reactions were run in 
the absence of solvent. In no instance did this step promote re- 
action between the silane and the olefin. 
At this point, however, an interesting effect was noted. In 
those reactions involving methyl.vinyl ketone, the liquid phase was 
observed to become more viscous" Subsequent investigation determined 
this viscosity increase to be caused by polymerization of the ketone. 
Most surprising was the failure of the organosiliconhydride to react. 
It appears from this work that the silicon hydrogen bond may be 
rendered resistant to free radical attack. Organosiliconhydrides in 
the presence of benzoquinone and methylvinyl ketone appear more resis- 
tant to free radical attack than would be suspected when reviewing the 
related lite~ature(l3). To some degree, t~e ability of benzoquinone to 
act as a free .r-ad Lca l. sink ( 14) may. exp La In the non-reactivity of free 
radical catalyzed silicon hydride - benzoquinone systems" 
The experiments run in this sequence were to prove most fruit- 
ful in leading to a better un de r s t.andf.ng of platinum catalyzed 
additions of silicon hydrogen to °' ~ ~unsaturated ketones. Petrov 
indicates inlhis second publication ( 12) that the chloroplatinic 
acid addition of organosiliconhydrides to 0,, Y1 unsaturated ketones 
always proceeds with the formation of "silicon containing vinyl 
ethers11• 
RsSi-H + 
0 H2PtCle 
CH2=CH-C-CH3 ':) CHs-Ch=C-0-SiRs . I 
CHs 
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Our results indicate that this is not t~e only mode of addition 
o[?tainable. Indeed, we have been unable to isolate such "e cher a'' 
from reaction mixtures starting .with reactants nearly identical to 
that reported by Petrov~ although benzoquinone seems to have re- 
acted in this mannero 
In order to substantiate our findings, it will prove fruitful 
to digress for a moment and discuss a closely related effort which 
assisted in interpreting later experiment.al data. As a matter of 
routine, an infrared spectrum of commercially obtained methylvinyl 
.ketone was runo This spectrum reflected an anomoly. Two carbonyl 
absorption bands were observed (Spectrum #2). One appeared at 
1675 cm. -:i and the other at 1740 cm.-io A check of a bureau of 
standards reference spectrum (AoP.Io* Spectrum #760) turned up the 
same phenomenon. Several complex reasons were offered as justifi- 
cation for these two absorption peaks. It is known that carbonyl 
absorption may be located in two distinct regions of the infrared. 
The absorption at 1675 cm.-i is norm.ally associated with car- 
bonyls involved in conjugated unsaturation. Thus in a compound 
like methylvinyl ket.one , this absorption band would be anticipated. 
Absorption at 1740 cm.-i is also attributed to carbonyl but only in 
cases where no conjugated unsaturation is present. In light of 
this knowle¢lge, it became difficult to rationalize the presence 
of both bands when reviewing methylvinyl ketone structure. 
A second observation regarding the physical nature of the 
compound helped to explain the anomolous behavior. The ketone 
was observed to become more viscous upon aging at room temperature. 
It was suspected that this viscosity was due to polymerization of 
the ketone. resulting in the reduction of vinyl content and the pro- 
duction of carbonyl which was not conjugated with carbon carbon un- 
saturation. A careful fractionation of the material with carbon 
*American Petroleum Institute - Contributed from Research Project No. 44 
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disulfide and infrared study Spectrum (2) of the fractions yielded 
the anticipated result. The three diseontim1etts spectra displayed 
in Spectrum,} a11 represent absorption over the region 1500-2000 cm.-10 
The instrument was rebalibrated for each sample. ThusJ the scale 
designations on the last two scans should be disregarded. A viscous 
fraction displayed only one carbonyl absorption at 1740 cm.~1 with 
no vinyl absorption while the supernatant liquid after separation from 
carbon disulfide showed only one.carbonyl absorption at 1675 cm. -i and 
strong vin.Yl absorption at 1570 cm.:i 0 Tbus , we ;~view the presence of two 
carbonyl absorptions in methylvinyl ketone as being caused by contami- 
nation due to self-polymerizationo Careful fractionation via solvent 
or by distillation in the presence of antioxidants will provide a 
pure composition. 
Experiments XV and XVI reflect a significant amount of data 
indicating a departure of reaction course from that encountered in 
Experiment !Vo It must be admitted that in addition to a change in 
the reactive ketone (benzoquinone to methylvinyl ketone), no solvent 
was included. As indicated earlier, no study of possible solvent 
directing effects was pursued. Solvent was used in the earlier re- 
actions to achieve a homogeneous reaction mixture. In the latter 
experiments, the need for solvents was non-existent since both re- 
actants were liquids and nm.tu.ally soluble in each other. 
These factors considered, it became obvious from the isolation 
and identification of reaction products that the course of reactions 
involving organosiliconhydrides and methylvinyl ketone differed from 
that observed when benzoquinone and organosilanes were reacted and 
it is to be noted that the sol.vent medium is far more polar. In 
both instances1 the catalyst was chloroplatinic acid dissolved in 
isopropyl alcoholQ 
In the instance of Experiment XV, the reaction was noted to 
proceed spontaneously once a,threshold temperature had b~en ex- 
ceeded. This temperature appeared t~ be in the region of 70°co 
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A vacuum distillation of the reaction products lead to the isolation 
of a product (or products) with a curious I.R. spectrum. While the 
spectrum appeared (Spectrum #3) reasonably consistent with that ex- 
pected for tha postulated structure: o 
II CH3-C-CH-CH3 
I 
CHs.r7i'CH3 
f) 
one inconsistency remained. Two carbonyl absorption peaks were present. 
No a.mount of redistillation appeared to resolve the anomoly. Our first 
action was to ponder the presence of a 1675 cm.~1 absorption band. 
Since there was no vinyl absorption, it was difficult to accept the 
apparent spectral evidence of carbonyl normally associated with con- 
jugated unsaturation. 
Thanks to the separation powers of vapor phase chromatography, 
these I. R~ spectra. were unraveled. V. P. C. scans showed the presence 
of two major fractions within the original distillation cut. · With 
the assistance of a. fraction collector, small quantities of each 
fraction were isolated. When each fractio·a was scanned in the infra- 
red,, the confusion created by earlier scans of the crude distillation 
was dispelled. The two fractions proved to be the alpha and beta. 
adducts of silicon addition to the double bond system. A review of 
the two scans presented evide·nce which reasonably supported this 
conclusion. In the case of the alpha adduct, several absorption 
bands were observed as being unique to its structure. This also 
held true for the beta isomer. For example, one observes (Spectrum #4) 
'that the alpha adduct reflected an absorption peak for carb~nyl only 
at 16'75 cm. -1. Discussion with Dr. Robert McDonald at the General 
Electric Research Laboratory indicated that the presence of large 
groups on the alpha carbon usually altered the carbonyl absorption 
frequency in the direction of higher wave lengths. Thus, it appeared 
possible for the silyl group on the alpha carbon to cause a carbonyl 
absorption· in the region normally attributed to conjugated unsaturation. 
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Further cdnfirrnational evidence of this structure was found .. 
when the spectra was examined in the region of 1380 cm.-1. A sharp 
absorption band was evident" A band at this wave length is normally 
attributed to methyl carbon stretching and would be expected in the 
alpha adduct but not in the beta adduct which has no methyl carbon 
bond exclusive of the carbonyl me~hyl structure. This structure 
does not reflect absorption at 1380 cm.-1• All other absorption peaks 
normally expected were present including silicon methyl and silicon 
phenyl bands. Carbon hydrogen analysis reasonably affirmed the em- 
pirical composition of the material. Further, an examination of the 
V.P .• C. scans showed the alpha adduct to be by far the major addition 
product. A comparison of V.P.C. peak areas indicated that greater 
than 95% of the addition went alpha. One would anticipate a pre- 
ponderence of this mode of addition when considering the polariza- 
tion of silicon hydrogen bonds (=Si+ H-) and the reduced electron 
density of the terminal carbon on the ketone. 
Some beta adduct was isolated however. The I. R. spectra (Spectrum 
#5) left little doubt of its pr esence , The beta adduct displayed one 
carbonyl absorption at 1740 cm. -1• This was consistent with the pro- 
posed structure since the silyl group in the beta position would not 
be expected to have a profound effect upon the carbonyl vibration fre- 
quency. An examination of the 1380 cm.-1 region showed no evidence 
of absorption. Since no methyl carbon structure was present, no such 
absorption would be expected. The absorption peaks expected for 
silicon methyl and silicon'phenyl were present. 
To further substantiate this mode of addition, Experiment XVl 
was conducted. Spectrum #6 displays absorbance before reaction. 
Note the presence of absorption at 2100 cm. -1 indicative of ::: Si-H 
vibration. Evidence for reaction of :3 Si-H is seen in spectra 7 and 
8 where this absorption band has disappearedo The mode of addition 
and final products closely resembled that obtained from Experiment 
XV. The addition of triethylsilane to methylvinyl ketone gave two 
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adducts with the characteristic absorption- spectra. As in Experi- 
ment xv~ che predominant isomer was the alpha. adduct, 
The two isomers were separated by VoP.Co and distinguished by 
their characteristic carbonyl absorption frequencies. The alpha 
adduct showed absorption (Spectrum #7) exclusively at 1675 cm.-1• 
It was not possible to examine methyl carbon structure (1380 cm. -1) 
in this instance since ethyl groups were attached to the silicon. 
They would contribute such absorption to the spectra in both isomers. 
The abs or-p t Ion bands expected such as _silicon. ethyl were. present 
leaving little doubt about the proposed structure. Empirical 
composition was in good agreement with the experim.entally determined 
values. 
The beta adduct displayed only one absorption band for carbonyl 
in the region of 1740 cm. -1 0 All other bands were consistent with 
the proposed structureo 
The last block of experiments run were designed to examine the 
behavior of other linear J. , ff unsaturated kenones. Much to our sur- 
prise, these ketones were unreactive under the conditions which had 
previously caused methylvinyl ketone to react violently. Instead of 
the l 9 2 additions previously observed with linear v\ , Y1 unsaturated 
ketones or 1,4 as had been observed by Petrov, we could find no 
evidence for reaction using in.frared to examine the reaction mix- 
ture. Silicon hydrogen absorption and vinyl absorption were un- 
disturbed after extensive heating cycles. 
In light of other knowledge related to the addition of organo- 
silanes to olefins, this fact is difficult to rationalize. It may 
be that more heat is required to achieve threshold reaction condi- 
tions" Some attention may be paid to steric .factors. In the case 
of mesityl oxide, this would hardly seem to be a factor even ad- 
mitting to the larger size of a methyl group over a hydrogen when 
making a comparison to methyl vinyl ketone. In this instance if, 
the reaction is to be considered ionic in nature, it would seem 
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that the electron contributing nature of t;::he methyl group would . 
assist electrophific attack of the silyl groupo This has not 
proven to be the case c 
When viewed from the opposite possibility, no help is evident. 
Experiment XVII reports the attempted reaction of benzal acetone 
with phenyl.dfmet.hyl.s Ll.ane , Here the electron withdrawing nature 
of the phenyl group may be considered. Again, however, no ~ffect 
upon promotion of reaction is: observed" 
To reduce the possibility of steric effects contributed by 
the organosilanej a last experiment was run. The combination of 
tetramethyldisiloxane with mesityl oxide proved to be no more 
fruitful in the presence of chloroplatinic acid than did its theo- 
retically more hinde.red sister molecules. 
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CONCLUSIONS 
1. The reaction of benzoquinone with organosiliconhydrides in 
toluene and in the presence of chloroplatinic acid leads to 
the formation of 134 addition products producing aroxy silanes. 
2. Reaction was not promoted between benzoquinone and organo- 
siliconhydrides in the presence of free radical generators such 
as peroxides, azides and ultraviolet light. 
3. Miltiple carbonyl absorptions of methylvinyl ketone has been 
traced to contamination of the monomer by low molecular weight 
polymers generated by the self-polymerization of the ketone. 
4. The addition of organosiliconhydrides to methylvinyl ketone 
differs significantly from the quinone system leading. to 1, 2 
addition products and producing two separable isomers. Further 
the effect of the silyl group upon the characteristic carbonyl 
absorption of a saturated ketone is profound leading to a·shift 
of absorption in the direction of higher wave length. 
5. Linear alpha beta unsaturated ketones and organosiliconhy- 
drides resist interaction in the presence of free radical 
catalysts such as peroxides though the ketone was observed to 
undergo polymerization without effecting the silicon hydrogen 
bond. 
6. The interaction of alpha beta unsaturated ketones other than 
methylvinyl ketone in the presence of chloroplatinic acid could 
not be promoted, differing radically from that observed when 
the beta carbon remained unsubstituted. 
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